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III. Dif cover ies on the Sex of Bees , explaining the Manner 
in which their Species is propagated; with an Account 
of the Utility that may be derived from thofe J>if cover ies 
by the aclual Application of them to Praclice. By Mr.. 
John Debraw, Apothecary to Addenbrook's Hofpitalat- 
Cambridge, and Member of an Qeconomical Society m 
the Principality of Liege in Weftphalia. Communicated' 
by the Rev. NevU Mafkelyne, B, D. F. R. S. andAJira- 
nomer RoyaL 



Read Nov. 21, rip HE republic of bees has at all times 
gained univerfal efteem and admi- 
ration: their culture, an object fo worthy of our atten- 
tion, has attra<5ted and ftill does engage that of" many of 
the learned, and has arrived at a confiderable degree of 
improvement of late years ; but their mode of propa- 
gating their fpecies feems to this day to have baffled the 
ingenuity of ages in their attempts to difcover it. The 
moft ikilful naturalifts have been ftrangely milled in 
their opinion, that the bees, as well as the other tribes 
of animals, are perpetuated by copulation ; though they 
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acknowledge that they have never been able to detect 

them in- the act. 

EUNY, who was likewife of the fame opinion, that 
in this particular they do not differ from-other animals, 
obferves, ** dpium coitus vijuseft nmnquam." swammjer- 
dam, that fagacious obferver, having never been able to 
difcover it, entertained a notion, that the female or queen 
bee was fecundated without copulation ; that it was fuf- 
ficient for her. to be near the males ; that a vivifying aura, 
exhaling from the body of the males, and abforbed by 
the female, might impregnate her eggs. At laft the in- 
comparable reaumur thought he had in a great mea- 
fure removed the veil, and brought their manner of ge- 
nerating nearly to a proof. This part of phyfics has 
been the principal object of my refearches for feveral 
years paft, having been infenfibly engaged in it by the 
pleafure I took in fo curious an inquiry ; and although 
this purfuit has been attended with more difficulties and 
fimbarafTments than can be well imagined, I have not 
been difcouraged, and have carefully avoided launching 
into conjectures. To introduce a new fyftem in the doctrine 
of bees, which in a great meafure contradicts all former 
received opinions, requires, previous to its appearance, 
every fanction the various experiments, fuccefsfully re- 
peated, can pofiibly give it. The refults of thofe experi- 
ments, 
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mints, made ail in jflafiPhives, Which cany with them 
an entirfcevidfence, afford fuftuient reafbns to aflert, that 
bees belong to that elafs of animus Among which, a?-* 
though they have fexes, a true copulation cannot be 
peovBti] and that their -ova, like <!he fpawn of fifties, raoft 
probably owe their fecundation to ah impregnation, foom 
the nnlesyasrwill appear in the fequel of this narrative. 

I amnotahtfle pleated to find that the celebrated ma- 
ralci had fucha notion, and I lament his neglecting to 
confirm iti lie fays, in his Qbfervations upon Sees, in the 
yiftory of the Academy of Sciences for the year 1711, 
j>h 33a : Nous ft awns pd dicmvrir jufqu' a prefent de 
quelle maniere fe fait cette fecondation,ft d'ejl dans le,eorps 
deJa-femeffe, owbienfi ?eft s la maniere despoijjons, apres 
qm la femelk a pcfe fes &ufs : la motiere blancbdtre dont 
Pmufeft emironni au fond de Paheole peu de temps apres 
fa naiffance^femble ctmforme a* la derniere opinion, auj/i~ 
Sien que les remarques faites plufieurs fois (Tun grand 
rambre d*ceufs qui font refles inficonds au fond de FOl~ 
veole autour def quels nous rtavons point vu cette matiere. 
€i We never yet were able to difcover in what manner 
" this fecundation is performed^ whether it is in the body 
"of the female, or whether it is after the manner of 
'*■ fifties, after the female or queen-bee hay deposited 
" her eggs : that liquid whitiftx fubftance, with which 
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" each egg is furrounded at the bottom of the cell a 
<« little while after its being laid, feemingly eftabiifhing 
<* this laft opinion, as well as the frequent remarks made 
" of a great number of eggs remaining barren in the cell, 
" round which we could not fee the above-mentioned 
« whitifh fubftance.* 

This ingenious naturalift, by a nice examination of 
the ftructure of the drones, had, as well as swammer- 
dam, difcovered fame refemblances to the male organs 
of generation; and from thence conje&ured, they were 
the males of the bee-infect; but he owns, with the reft:, 
that he never could difcover them in the acTt of copu- 
lation. 

Having flood the trials of fb many prying eyes in 
every age, the bees, as has been obferVed by an ingenious 
author, had gained the character of an inviolable chaftity, 
till Reaumur Wafted their reputation. He makes the 
queen no better than a messalina m% though he could 
fee no more than what would raife a mere jealoufy or 
generate fuipicions. 

In order to be the better underftood in the relation of' 
my own experiments on the fecundation of bees, I here 
premifetheoutlinesof theopinions adopted by the above- 
mentioned naturalifts on that head. They affert that the 

[«] Vid,juvENAt, Sat. yi. ver. 1*8. 
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<}uaenU nhsofdgr ft male in the hive, and the mother of 
tfce v'shffififc gfenerstioni that the drones are the males 
by which fhe is fecundated; and that die working 
bees r orb©es that cotte& wax on the llowers, thai knead 
it andforrn from it the combs and cells which the/ after- 
wards jBll with honey,, ate ©f neither fex. 
j But y€ late Mxt schkrach, a Qerman naSuralift, has 
gSfWhi^a very daBE&erit view of the clafles that conftt- 
tute the republic of bee's, in "an ingenious publication in 
Wi^lm;iaiigii^e ? onde£t3ie,tBiieiQf the Wttttral Miftory 
of the S&een of tbe Bees, which has been fince tranflajred 
into Brenchf an account' of which has been given in the 
KfonShly leview> from which I beg leave to relate the 
author^ do&rme with regard to the :W©rkmg?b^es.oi*lyj 
the quality and rfundaons of the drones being points 
which donot appear to be yet fetfledby Mr. schiracK 
himfelf I He affirms, that all the common bees are females 
ini^%uifeiiin whicfti the organs that diftinguifh the fex, 
aad, particularly W& ovaria, are obliterated, or at.leaft, 
through their exceffiye minutenefs, have not yet been 
obferved: that every one of thofe bees in the earlier pe- 
riod of iisres?u1^oei|3capahle of becoming a queenrhee, 
ifihe-whole community mould think proper to nurfe it 
iaa particular. manner, and raife it to that rank* In 

Da Abort*, 
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ihart^ that the queen-bee lays only two kinds of eggs % 
viz, thofe that are to produce the drones, ami thofe from 
which the working-bees are to proceed. 

The trials made by Mr- schirach feem to evince the 
troth of his conduiions in the moit fatisfa&ory manner, 
lingular as they appear to he at firft fight; and indeed 
in my own judgement, from the constant happy refult 
of my numerous experiments, which! began near two 
years before Mr. schirach's publication, and repeated 
eyery feaiba iince, I am enabled to pronounce on their 
reality. 

Ghance I o wit befriended me in that dkcovery, whilii 
I Was moil anxioufly endeavouring to afcertain the ufe of 
dranes. It was in the JTprmg of theysar 1 770, that I for 
th£ firft taw© dMeovesred what umuit.m had only con* 
je&urfd, I mean the impregnation of the eggs by the 
males, and that I was made acquainted, with the difference 
of fixe in thedrones^ormaleaobfexved;byMAiiAp>j in his 
QtygrvatiOM ^/^^^to£ertGdintheHlftcffyoftheB0yal 
Academy of Sciences for the. year 1712^ p. 335. in thefe 
words : 

N&m-WWS- tpouv£<depuis pm.unegtande quant ite de. 
Hourdbm*, beaumtp plm>':petits que 'ceux qw nous avians 
remarque auparavant, ei qui nefurpaffint point la, grant 
dmr d§s petit es abeilles\de forte qtfil tfauroitpas ite ai/S- 

d* 
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de les diftinguer dans cette rucbe deabeiUes ordinaire*, fans 
U grand nombre que nousy en avons trouvi. Jlfepourroit 
bien fake que dans ks rticbes ou Pan tfapas trouve de gros 
bourdons, ily en eut de ces petits, et qtiils y aient iti con- 
fendus avec le refte des abeities, brfque nous ne favions 
pas encore quHly en eut de cette taille. " We have of 
u late found a great quantity of drones much fmaller 
'< than thofe we had formerly obferved, and which do not 
*' exceed in fize the common bees; fo that it would not 
** have been eafy to diftinguifti them in that hive from 
" the common bees, had not the quantity of them been 
««■ very confiderable. It might certainly have happened 
*' matin thofe hives, where we have not been able to 
u difcover large drones, there were a great number of 
" thofe little ones, which may have been intermixed 
**■ among common bees when we were yet ignorant that 
" any fuch fmall drones were exifting." 

Reaumur himfelf, p. 591. of his Natural HLftory of 
Infe&s* fays, " We have likewife found drones that were 
" no bigger than the common bees." 

They have notwithftanding efcaped the obfervationi 
of Mr. scmirach, and of his friend Mr. hattorp mem- 
ber of an Academy in Lufatia, who, in a memoir he 
prefented in the year 1769, annihilates entirely the 
ufe of drones in a hive; and advances this lingular 

opinion,, 
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opinion, that the queen-bee of A hive lays eggs which 
produce young ones, without having any communication 
with the drones. For what purpofe ihould wife nature then 
have furnifhed the drones with that large quantity of 
feminal liquor? To what ufe fo large an apparatus of fe- 
cundating organs, fo well defcribed by Reaumur and 

MARALDI? 

But I beg leave to remark, thatthofe gentlemen feem to 
have drawn too hafty conclufions from their experiments, 
in rejecting the drones as bearing no fhare in the propaga- 
tion of thofe infedts. Their obfervations, that hives are 
peopled at a time of the year when there are no drones 
in being, is no ways conclufive; as it is evident, that they 
had feen none but drones of a large fize, their filence on 
the difference in the iize of them juftifying my remark. 
But to refume the narrative of my experiments: J had 
watched my glafs-hivesw with indefatigable attention 
from the moment the bees, amongwhichlhad taken care 
to leave a large number of drones, were put into them, 
to the time of the queen laying her eggs, which gene- 
rally happens the fourth or fifth day. I obferved the 
firft or fecond day (always before the third) from the 
time the eggs are placed in the cells, that a great number 

( b) Glafs-hives were ufed in preference to boxes, for a purpofe too obvious to 
need explaining. 
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of bees, fattening themfelves to one another, hung down 
in the form of a curtain from the top to the bottom of the 
hive, in a fimilar manner they had done before at the 
time the queen deposited her eggs; an operation which 
(if we may conjecture at the inftincts of infects) feems 
contrived to hide what is tranfacting: be that as it will, 
it anfwered the purpofe of informing me that Tome- 
thing was going forward. In 'fact, I prefently after per- 
ceived feveral bees, the fize of which through this thick 
veil (if I may fo exprefs myfelf ) I could not rightly dif- 
tinguifh, inferring the pofterior part of their bodies each 
into a cell, and finking into it, where they continued but 
a little while. After they had retired, 1 faw plainly with 
the naked eye a fmall quantity of a whitifh liquor left in 
the, angle of the bafis of each cell, containing an egg: it 
was lefs liquid than honey, and had ho fweet tafte at all. 
Within a day after, I found this liquor abforbed into the 
embrio, which on the fourth day is converted into a fmall 
worm, to which the working- bees bring a little honey 
for nourifhment, during the firft eight or ten days after 
its birth. After that time they ceafe to feed them; for 
they ihut up the cells, where thefe embrios contihue in- 
clofed for ten days more, during which time they un- 
dergo various changes too tedious here to defcribe* 

To 
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To evince the reality of this'obfervation, and to provfe 
that the eggs are fecundatedrby the males, and that their 
prefenceis neceiiary at the rime of breeding, I proceeded 
to the next experiments. They conlifted in leaving in « 
hive the queen with only the common bees, without any 
drones, to fee whether the eggs fhe laid would be^pro*- 
J inc. 1 accordingly toOk a fwarm, (hook alt the bees 
into a tub of water, and left them in it till they were 
quite fenfelefs, which gave^me an opportiinity tb dif- 
tinguifh the drones without any danger of being ftung, 
After I had recovered the working^bees and their queen 
from the ftate they were in, by fpreading them on 
brown paper in the fun, I replaced them in a glafs-hive, 
where they foon began to work as ufual: the queen 
laid eggs, which I little fufpe&ed to be impregnated, 
as I thought I had feparated all the drones or males, arid 
therefore omitted watching the bees ; but at the end of 
twenty days (the ufual time of their hatching) I found 
to my furprize fome of the eggs hatched into bees, others 
withered away, and feveralof them covered with honey. 
I immediately inferred that fome of the males, having 
efcaped my notice, had impregnated only part of the 
eggs ; but, in order to convince rayfelf of the truth of 
my fuppolition, I thought it neceffary to take away all 
the brood-comb that was in the hive, in order to oblige 
3 * e 
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the bees to provide a frefh quantity, being fully deter- 
mined to watch narrowly their motions after new eggs 
mould be depofited in the cells. This was done accord- 
ingly, and at laft the myftery was unravelled. On the 
fecond day after the eggs were placed in the cells, I per- 
ceived the fame operation which I have related in a for* 
mer experiment ; I mean, the bees hung down in the 
form of a curtain, while others thruft the pofterior part 
of their body into the cells: I then introduced my hand 
into the hive, broke off a piece of the comb containing 
two of thofe infects, and kept them for examination. I 
found in neither of them any fting (a circumflance pe- 
culiar to drones only) and upon diffe£tion, by the help of 
a dojllond's microfcope, difcovered in them the four cy- 
lindrical bodies, which contain the glutinous liquor of a 
whitifh colour, obferved by maraldi in the large drones. 

Having till then never obferved any difference in the 
fize of drones, I immediately perufed the Memoirs on 
Bees published by MefT. maraldi and reaumur, and 
found that they had remarked it frequently. I have in- 
ferted in a preceding page the fubftance of their obferva- 
tions on that head, as taken from their writings. The 
reafon of that difference muft I doubt be placed amongft 
other arcana of uature. I found myfelf therefore under 
a neceffity in my next experiments to be more partieular 

Vol„ LXVII. E ^ 
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in deftroying the males, even thdfe which might be fuf- 

pe&ed to be fuch. 

I once more immerfed all the fame bees in water; and, 
when they appeared to .be in a fenfelefs ftate, I gently 
preffed every one of them between my fingers, in order 
to diftinguifh thofe armed with flings from thofe that 
had none, which laft I might fufpecl: to be males. Of 
thefe I found fifty-ieven, exactly of the fize of common 
bees,, yielding a little whitifh liquor on being prefied be- 
tween the fingers. I killed every one, and replaced the 
fwarrn in a glafs-hive, Where they immediately applied 
again to the work of making cells j and on the fourth 
or fifth day, very early in the morning, I had the plea- 
fure to fee the queen-bee depofiting her eggs- in thofe 
cells, which flie did by placing the pofterior part of her 
body in each of them. I continued on the watch mdft 
part of the enfuing days, but could difcover nothing of 
what I had feen before. 

The eggs, after the fourth day, infiead of changing in 
the manner of caterpillars, were found in the fame ftate 
they were in the firft day,, except that fome of them were ' 
covered" with honey. But a very lingular event happened 
the next day about noon : all the bees left their own hive,, 
and were feen attempting to get into a neighbouring com*- 
mon hive, on theftool of whichlfound their queen dead, 

3: having 
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having no doubt been flain in the engagement. The 
manner in which I account for this event is as follows : 
the great defire of perpetuating their fpecies, which is 
moft obfervable in thefe infedts, and to which end the 
concurrence of the males feems fo abfolutely neceffary, 
made them defert their own habitation where no males 
were left, in order to fix their refidence in a new one, in 
which, there being a good ftock of males, they might the 
better aecomplifh their purpofe. If this does not yet 
eftablifh the reader's faith of the neceflity of the males 
bearing a mare in the fecundation of the ova, the next 
experiment cannot I prefume fail to convince him. 

I took the brood-comb which, as I obferved before, had 
not been impregnated; I divided it into two parts; one I 
placed under a glafs-bell N° 1. "with honey-comb for the 
bees' food; I took care to leave a queen, but no drones, 
among the common bees I confined in it. The other piece 
of brood-comb I placed under another glafs-bell N° 2. 
with a few drones,' a queen, and a number of common 
bees proportioned to the fize of the glafs ; the reft I dif- 
pdfed of as before. The refult was, that in the glafs N° 
1. no impregnation happened ; the eggs remained in the 
fame ftate they were in when put into the glafs ; and, 
upon giving the bees their liberty on the feventhday, 
they all flew away, as was found to be the cafe in the for- 

E a mer 
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mer experiment t whereas in the glafe N° a. I few, the 
very day after the bees had been put under it, the impreg4 
nation of the eggs by the drones in every cell containing! 
eggs ; the bees did not leave their hive on receiving their 
liberty ; and, in the courfe of twenty days, every egg un- 
derwent all the above-mentioned neceffary' changes, and 
formed a pretty numerous ydurig colony, in which I was 
not a little ftartled to find two queens- 

Fully fatisfied concerning the impregnation of the eggs 
by the males, I defifted for the prefent from any furiher 
experiments on that head, being exceedingly anxious to 
endeavour to account for the prefence of this new queen. 
I conjectured that either two queens, inftead of one, 
mufir have been left among thei bees I had placed under 
that glafs; or ellS that the bees could, by fome. particular 
means of their own, transform & common fubje& into a 
queen*.. 

in order to put this to the teffi, f repeated the experi-> 
ment with fome variation* I got four glafe^hiyes blown 
flat, which I thought preferable to' tile bell-lhaped ones 
I hadufed before^ as I could; with thofe better examine 
what was going forward- I' took & large brood-comb 
from an old hive* and; after having divided it into feveral 
pieces, Iput fome of them, containing eggs, worms, and 
symphs, with food, «y/«, honey 8tc. under each, of the 

glaffesj 



on the Sex of Bees, 29 

glaffes; and confined within each a fufficient number of 
common bees, among which I left fome drones, but took 
care that there mould be no queen. 

The bees finding themfelves without a queen, made a 
ftrange buzzing noife, which lafted near two days ; at the 
end of which they fettled and betook themfelves to work 1 
on the fourth day I perceived in each hive the beginning 
of a royal cell, a certain indication that one of the. inclofed 
worms would foon be converted into, a queen. The con— 
ftru&ion of the royal cell being nearly accomplifhed, I 
ventured to leave an opening for the bees to get out, and 
found that they returned as regularly as. they do in com- 
mon hives, and mewed no inclination- to defert their ha- 
bitation. But, to be brief, at the end of twenty days, I ob- 
ferved four young queens among the new progeny. 

On relating the refult of thefe experiments to a 
member of this univerfity,. well, converfant in the na- 
tural hiftory of bees, he deemed it neceffary, that they 
mould be repeated, in order the better to eftablilh the 
truth of a fact feemingly fo improbable, that the eggs 
deftined by nature to produce neutral or common bees, 
mould be transformed into females or queens. He flatted 
an objection to me, which by the publication of Mr. 
sshirach appearing a little time after, feems to have 
been pointed out to that .author alfo by Mr. withelmi, 

his 
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his brother-in-law, namely, that the queen-bee of a hive, 
befides the eggs which fhe depofits in the royal cells, 
might alfo have laid royal or female eggs either in the 
common cells, or indifcriminately throughout the dif- 
ferent parts of the hive. He further fuppofed, that in the 
pieces of brood-comb, which had been fuccefsfully em- 
ployed in the laft experiments for the production of a 
queen, it had conftantly happened, that one or more of 
thefe royal eggs, or rather the worms proceeding from 
them, had been contained. 

But the force of his objection was removed foon after 
by the fame fuccefs having attended a number of other 
experiments which I fince made, an account of which 
would take up too much room here ; and this gentleman, 
together with Mr. schirach's brother-in-law, was at laft 
brought to admit, that the working-bees are inveftedwith 
a power of raifing a common fubject to the throne, when 
the community ftands in need of a queen ; and that ac- 
cordingly every worm of the hive is capable, under cer- 
tain circumftances, of becoming the mother of a genera- 
tion : that it owes its metamorphoiis into a queen, partly 
to the extraordinary fize of the cell, and its particular 
pofition in it; but principally to a certain nourifhment 
appropriated to the occafion, and carefully adminiftered 
to it by the working-bees while it is in the worm-ftate, 

by 
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by which, and poffibly other means as yet unknown, the 
developement and expanfion of the germ of the female 
organs, previoufly exifting in the embryos, is effected, 
and thofe difFerences in its form and fize are produced, 
which afterwards fo remarkably diftinguifli the queen 
from the common working-bees. And finally it appears 
evident, from the experiments made by Mr. schirach 
and myfelf, that the received opinion, that the queen lays 
a particular kind of eggs, appropriated to the production 
of other queens, is erroneous. I am not a little flattered 
with the fimilarity of my difcoveries with thofe of the 
ingenious German naturalift, in proving the fex of the 
common bees ; although we fo widely differ in what re- 
lates to the ufe of the males, whom, as we have feen be- 
fore, he imagines to be quite ufelefs. I am alfo not a little 
pleafed to find, that our experiments on the production 
of a queen from a common embryo agree fo well. 

I (hall now beg leave to point out the advantage that 
may accrue to the public from thefe obfervations, 
which is that of forming artificial fwarms or new co- 
lonies; or in other words, of furnifhing the means to 
bring on a numerous increafe of thofe ufeful infects : an 
object of fome importance to this kingdom, as being 
the only means to prevent the annual exportation of con- 
fiderable funis in the purchafe of wax, a great quantity 

of. 
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of which is loft every feafon for want of keeping up a 
•fufficient ftock of bees to collect it. 

The practice of this new art, Mr, schirach tells tis, 
has already extended itfelf through Upper Lufatia, the 
Palatinate, Bohemia, Bavaria, Silefia, and even in Poland. 
In fome of thofe countries it has excited the attention 
and patronage of government; and even the Emprefs of 
Huffia has thotight it of fuch importance, that me has 
fent a perfon to Klein Bautzen, to be inftru&ed in the 
general principles, and learn all the fninviia o>f this new 
art. 

The narrow limits of this paper do not permit me 
here to give an account of Mr. schirach's ingenious ob- 
fervations. I beg leave to refer the curious reader to the 
work itfelf, which, with the reviewers, I wifli was trans- 
lated into the Englifh language, as it contains many par- 
ticulars highly deferving the notice of the fpeculative 
naturalift, as well as of thofe who cultivate bees either 
for profit or amufement. 




